Construction of a multilayer planar membrane applicable to ion-transport measurement.
Multilayer planar membranes applicable to ion-transport measurements were constructed from egg yolk lecithin, egg yolk lecithin-cholesterol mixture, and 1,2-dipalmitoyl-sn-glycero-3-phosphocholine between two tightly stretched cellulose sheets. While most of the phospholipids in the membranes were found by a spin label technique to be uniformly oriented with their long hydrocarbon chains perpendicular to the surfaces of the cellulose sheets, a small fraction of phospholipids were isotropically oriented in multilayer membranes. The amount of phospholipids with isotropic orientations decreased with increasing content of cholesterol in membranes and became zero in membranes of egg yolk lecithin-cholesterol mixture (molar ratio of 1: 0.67). The degree of orientation, S, of uniformly oriented phospholipids in membranes was also increased by adding cholesterol to the membranes. The orientation of phospholipids in membranes was rather stable in distilled water and in aqueous calcium chloride (1, 10, 100 mM), while a marked disordering of oriented phospholipids was induced in a aqueous solutions containing thymol, isopropanol, or butanol beyond certain specific concentrations. The membranes can be used for measurements of calcium permeation. An appreciable barrier function to calcium permeation was detected with these multilayer planar membranes as compared with control experiments using only cellulose sheets as membranes. A preliminary investigation suggested that changes in the orientational structure of phospholipids in the multilayer planar membranes are correlated with permeability properties of the membranes.